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lucidity,    so    that    I    felt    quite   wooden    beside    him
sometimes/'
Before the end of 1855 he had published ninety-six
papers, which included the independent discovery and
formulation of the science of thermodynamics, and the
clues to the theory and the experimental demonstration
of the electro-magnetic theory of light.
He had still fifty-two more years to live.
His interest in submarine cables was stimulated in 1854
by Latimer Clark's investigation of the retardation of
signals, the occurrence of which had been predicted by
Faraday, as a consequence of the existence of the pheno-
menon of specific inductive capacity. A cable consists of
two conductors, a wire and the sea, separated by an insulator,
gutta-percha. Electrically, it behaves like a condenser,
or Leyden jar, or the system of two conducting spheres
separated by an insulator which Faraday investigated, and
with which he proved that a certain period of time must
pass before the insulator absorbs a complete charge of
electrical energy. The phenomenon of retardation of
signals, owing to the preliminary filling-up of the gutta-
percha with electrical energy, first became practically
noticeable in the Anglo-Dutch cable, which was no miles
long.
In his first paper On the Theory of the Electric Telegraphy
Thomson elucidated one of the most important properties
of long cables, a knowledge of which is essential to successful
operation. He showed that if a sharp electrical impulse
is given to one end of a long cable, only a small part of its
energy reaches the other end almost instantaneously. The
impulse gradually spreads out into a wave whose beginning
reaches the other end very quickly, but whose crest arrives
only after a leisurely and almost imperceptible rising, and
then fades away. The observer at the receiving end sees
only a gentle rise and fall, without the definition necessary
for signalling. Thomson showed that the magnitude of
this phenomenon depended on the combined value of the
electrical capacity and resistance of the cable. As each
of these was directly proportional to the length, the

